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(54) POWDER FILLING DEVICE AND POWDER FILLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a powder filling 
device and a powder filling method capable of realizing a 
high filling density and a high filling speed. 
SOLUTION: A hopper or a funnel 2 for feeding powder in 
a powder vessel 4 is connected to the powder vessel 4 
in an attachable/detachable manner, and an air suction 
pipe 3 is inserted in the powder vessel 4. A vessel 
rotating means 18 rotates the entire vessel around a 
filling port of the powder vessel 4 in the horizontal 
direction. Since the powder vessel 4 is rotated around 
the filling port an in-flow part of the filled powder and an 
out-flow part of the air in the vessel are separated 
toward the outer side and the center part, respectively, 
at the filling port. The substitution speed of the powder 
and air is increased, and the powder dropping speed is 
increased thereby. In addition, the air inside the powder 
vessel 4 is separated from an air separater 7, and 
exhausted outside the powder vessel 4 via the air 
suction pipe 3. Powder can be filled at the high filling 
density and the high filling speed. 
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»Lfcbfflft»3IS3 £h 2a>JBS*-T?3l#±lf 4o 
[0 0 6 7] «H*1 6 3b«S&lC»(*M4lC«ISS*l. 

fin*i*<H3 *-e.t»-r5t. fic5f 

•Tcfc 9 3 I4* &l= h 3 <Z>KS fC*T? ?| * ± 

*8M*«S4**&3l#llt**x5. »<*e8 4l*GlCj3l^ 
TftfliJ^V^TI 4lcjSya**L»tKDft*»ff*ST 

[0068] (i40iM) *r=**wic«fe*»* 
&«gsfc<t »(**a*as»jBf3j«t Ltrm 4 on 

3fe««*0)««S^-r«BSHT-fc*c as It 

3IS3. ^->f-^5, Al&Sfli 7. ^S§le]Sfc¥- 

[O 0 6 9] *St«»«lCfet\T*^/<-*fcl*P— h 
2li»{*#^4[zi»1*^tt^f *. fflft«5l»3l*3fe* 

^->^-^;U5(^^^4CDag^^^T3o flOggS 

1 7l*»tt#»4lzSM*inx.*. *fc. MEHs^R 
1 8(il»<*^4<7)^P^*it>(C^±<**7X 5 F^I«3 

i:§Et^o 4 * 

[0070] «(c«nkmiicjc4«(»x4UHii <ai& 

ttD-h2t»#»«4t*»Ka<ElC«llir* (XT 

^S4.oD. ca>^#ffift«5i«3a>jfe«ffla>ffift 

#gtSJ 7 4 <D JSffif*3fil= < £ £ 5 (ziEM-r 

4o ««3WKT-r*i:««liHS*«1 8 4 <& 

^S402) o 

[0071] jfcic. JaSSMi 7lc*y»i*S«4lc*t 
LTttiE*rai::«» Wt^s403) . * 

<d&. itfcten— h2rt*t>*0##*&P i 5^^> 

LT»it»*4|C»{tt«tS-r* Uf^84d 

4) o Z(Dt 4 l*e*BHE*Sl 8lc«fcoT 

BIE4ih/Cl,*4fc». 3fe«P«#l::m*T&«8H*tBaE 

4o z*iic*y»(*tffl«ii:a)«*a*^a<<i:y. » 



[0 0 7 2] 9toa>&*ifiU*1Sti*t&*9tt\m3a> 

-ssizStt^iitr^asiZcfcyaEE^fT^ttSc c:*u= 

«ty. SSft»li»7l*»iti:»ft:Wl4rt»a)ffi«t* 
#HtU »«Lfcffift*Sa»?l*3rtlc«3|-r* (X 
f^S405) o ffift«3lff3rt(C«3l**tfcfflftl* 

»(*»*4<D^anc»aiaF*t* (xf«^s406) . 

T. jtD«a>ttlll=J:ySM3l«3lzJ:«SSO«l« 

[0073] »«s«4rt«a>»»H*«»»u^;uc* 

T'SmTtZt (Xf^S407/Y) % fflftlR3l«3 

«i#±if* ffi«»ii»7 3ftt»(*wina>«Htiii«sti= 
ffi«-r*«fe5f^»»-r4 (xf^s408) o »ss 

OlOUfimTt^t Uf^S409/Y) . ±TCD 
0) o 

[0 0 7 4] CSS 5 <BSI!6^ts) 

it i a>«tj***-r. it 

1 I** *^/<-*fcl*P-h2, 
311=3. ^->r~^^5, MEIIE^fti 8. tk*« 

V'J>?2 4, ^Irt— £ 2 6 £^-T 

4o 

[0 O 7 5] *S8Jfi^»lCj3l^r*^/^— *fcl*P— h 
2lil»ft:#84(c»«:^«$&^-i>o gft«3l*3l*ftft| 
«l-ffi*5M*«7**rr*. *-:/^-^5i**M*S 
84(Dj&iH^^T5o S»IsHE¥«i 8l*»f*SW4<Dft 
«P**<rtrM±(***¥*SI=H«*-*. 
#2 1 ttffi«»3l«3 £»EffiflUK2 2&tz\Z1mfr'£% 
H2 3 y**.*. tfX h>v'J>^2 4l* 

*7/<-*fci*P-h26*tfa»?lf3t±TBt 

&o ±r-2 5i*isH£iz<fey»{*s*^/<— *fci*p 
ifc-r&o »<*s«4i*-4Bir»(***a-r4»* 

ftgPl 5Sft^o *§SS6fl26gfcfcl>TI*. ^m^3l 

f3Sft*««P1 5A>^t»<*^4 0^^lCjf A-T 

[00 7 6] H9|z^tJ;5l:, R«ttt<B*O>0>-aS* 
«M*ttlSPi 5lc# Cilery 1 £ 

t»{*««4 

1 5 0P§(*1 5mmfr b 2 3mm^-|Wt'|) 
So ZCDtzlb. »»®3l«3 0agtt1 OmmJslT-e'fc 
*Ct3&<»*Ll^. «<DlB«3^Z*tJ:y*#L\»*l*. 
»«:§g4P«g— C0»AA<^rtMz< <ftft5 5Llc. SfeiSn 
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[0 0 7 7] *tz. *MS»BlcftW-*ffi»R3l«3l* 

r*«jS£fco-ci*4fc*>. *y 4 rt»a> 

[007 8] aESI;TS 2 2 ttffiftftSI* 3 *5 cfc fflft 
#JB»7lz*EE*»£iF1*\ C*^.fco-CllM*«*4rt 

5c iPESSfta2 3ttffift«3l«3*^LTffift»K» 

ic*i:fc»»©*o)a«^ ^m^sia5 7(cfeiti>g|g 

yfflK«3l«3 fcKEffiJR»2 2*fcl*l0BEfflJrUi2 3 
[0 0 7 9] *lz*seKJe»lcJ3it-6»{***K«i CO 

*o.**Jfi»«8^fct>TI*. £"f\ t°Xh>v'J>^2 

4fc»Ke«l::«*r* (Xf^S501) fl CO<t 
*ffi«R3l« 3 oftttff coffift^Diat 7 7b^^^§§ 4 0) 

8l4»(*S*4(D*«P**^lcea±(** 
[0 0 8 0] -toft. 7*^/*— SfcliP-- h 2frfc>«H* 

e*4(c »»«i6Pi 5£^LrsM*£«ie-r* ex 

f^S 50 3) o C<££ 4 

1 8lcJ:-3THI6**lTl**fc*>. 3E«Pffl#l-fcl*T 

*0 ft*. C*tlr*y»«:i:S&*ta>«ft3SS^ 

[008 1] »*dottlftyilttdtt«&ffilK«l*3 0) 
-«U:SttSftrt:*EfflftS2 2fz£y«rta>*EE*<*T 
fr*U ffi«»IB»7tt»(t^:»(tM4rt»a)ffifti:t 
5Mfr« (X^^^S 5 0 4) . 

[0 0 8 2] *H3K^^(3fcl>T(4MEE§§^ft{3MJ±^ 

jut2 2aMftc:j:y« »(ts*4(Drtttiz*±*-&* 

[00 8 3] :0i:#tEOE^$-5OkPa±3O 

k pao>«sBr=*iwr*ci:A<«F*Lt^ eft* y si* 
ftff*ffli^fc»*i*. sft»K»7(DHHi-»(*a>aijfc 

LW < 65 5^.1:, ^ -r;u^ (0 gf§£ y 

^L-v>-r<fty»*L<*i>o cttcfcypt^ftEE 



[0 0 8 4] ffift#«»7l::«fco-C#Jit*ft* ffift»3l 
« 3 £ ftfcffifttt:f»{*&S 4 ttftff dStt £ 

ft* (x-r-y^s 5 o 6) o 

[0 0 8 5] »#SW4rt»a>»«:ffiA<»»u-<;uiz* 

T-mm-f&k (Xf7?S5 0 7/Y) . SSMR3IV3 
*3l#±ff. ffiK»li»7 3&«»(*SWrt<D»<*H«iSlc 

0)1tfS t lM&7-*h± Uf^S509/Y) % 
#JtL-C*«f«tl»Tr* (Xt^^S 5 10). 
[0 0 8 6] ^CDft. H*«dtt#2 1 0)«y*XI=J:y 

ffisi»3i« 3 friiiEEffifta 2 2 *• -ftf=: & 
y. ffi«t»«»7i=Eiiffi«*«>eLrBB*y**a 

1 ) c 

[ o o s 7 ] cm 6 omxmm j: 

ct: »# sta*a t »aiwSis6 l e con 

8l*Bl lcJ3lvCsFLfc»l OStttJSffllw J: 

SMi £H4rcfcy. *^-*fci*p-h2, ^^es 

[0 0 8 8] *mMMm\zt$l\X7\-.ys<t— &tzl*n— K 
2(4|»«:§§|4lZ»#^«$&-r^ e £ftft3l«3l*fttti 
»lz»»tfflfti:t#«r*fc«>fl!>fflft»««7 t*f 

i>o *->T L -^;ustt»i*»»4a>l»atfT5. »« 
BI*»#M4©*«P**iO'l=#»*(tt 

3t*-r*»{*«ispi 5te«fctfffi»»3i«»AP i 9^ 

[0 0 8 9] Mz4;|ixmiicj:«n(t:X«ma>lkff 
ico^TRWtS. Hi 1 tt*SlllS^»rc«fc 

it^fflicj3^ri*»i 0E>xx»ai^n*i=. ^-r»fts 

ggll 0*^/<-*fcliP-h2i:»fl:8S4tSf 

ik?!*! 3 a>jfesa«o>ffi*»iitffl 7 4 ojsffif* 

si 8i*»(**»4a>3t«p***rc#»*(t**T* 

RllClsljE-r* (Xf^S6 0 2) o 
[0 0 9 0]'*(D**?/<— *fcl4P— h2^b»M 

tftpi 5*^u-c»(*e«4(w»#*«*s-r* cx-tv 

^S6 0 3) o Z<Dfc#»tte»4f*MBHB*«1 8 

izcfeoT'@e**t-c^4fc«>. *apffl#i^fct^T3s* 

&y> HM*a>*Ta«tMfl:-r*ci:4t-C#*. 
[0 0 9 1 ] »ff0ft|fia^inftdn«&SKIK3IV3a> 
~MlcS«*Hfc«EESI^cfcy«rt(D*BEA^ff5o 
!=:«*: y . ffi«»«»7l*»{*t»<*W»4rt»Offi*t 
*»«L. »«ILfcffl««ffiK«3l«3rt»lz»3|-rs 
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Uf7^S6 04) o ffiftR5l«3WI::Sft5IS2Kfc£ 
5) o 

[O0 92] 1 mSOltmom^ (Xf7^S606/ 

Aizitmztizt uf'^s6o.7/Y) . £-rt»{* 

0«$&^Jh-r^ (Xf'^S608) o fit, t*M* 
9) o 

[0 0 9 3] *<7>SL ^^»(*CO«^^S^L (X^ 

^seo3) . i ®3<D3zmmtmm\~. ®&t&%o 

£fr5 Uf'^S604, S605) o 2H]@C7>3ta 
(£>i§£ Uf'^S606/N) . SE^O^SI^*) 
*X-®t*m&4lZ®&&3t1$ l Ltz'lk (^f^S6 1 O 
/ Y ) % Wl=T<POWltt&±XW>±LX (Af^S6 1 

[0 0 9 4] Z<D±5lZ®&<D&1&tf&±£tlX^Z>m 
lz®&t&$cik<D#M. #mLtzWf*.<D^\t$£Zfim& 

[0 0 9 5] 

[*W<&a*S] isl±0)HM«fey W&3b^tc«fc5t=. »*« 
ttfcffiJRfcO>«**<«aiS*u tt#**MEOW»fl;* 

[0096] st^n 2 eS0>%hi*h *e i lamcotsM* 
m*tz\t7<< frZizjz&ftmmi^^T^&o zLtuz* 

[00 97] IS*3I 3 Ett0>%9l(*iR*4l 2 tE«G>8K* 
[0 0 9 8] |S^]l4iBS£(D^0^!iif*3l3lBKCD^ft 



. [0 0 9 9] »*a5E*a>*WliH*8i^&4(DO 
»« I c ® (* £ ffi fi £ (0 # «t £ ft 5 d £ rt< K l> 3fc JS « 

[0 10 0] ff*%6tBtta%Hf2f*3RHl jbNf>5(Dl> 

*jws<-c*ai^ ftm&zmfttzmKjzmgiW&nm 

[0 1 0 1] !S^3l7|S«CD^0^liii^^1 *660t\ 

«fcyjsi^3fea**fe«fctf*aa«t*«-e 

#4o 

[0 10 2] if^^8lBt£a>^B^I*!S*3g7|SIE(Dt»«: 
*.4«fc5l::LTi*4. zttl^cty. £ fciranfiiz^sft 
[oi 03] »*a9iaisa>«wi*»*ai *x&80>^ 

o>»*i3 *w ctwi jiff «i»r * c t ^ 

w«rcfc4. zcotztb. *sift*fr"-c»#a>ft*ftjfct 

'frSwitf-C*. J:yKl^«W£iS«t:tf3S*8S£3S 

[0 10 4] ifsftJll 0E«<B*W*iMfcJS9iB«(&tt 
»36aK«lcj3^T. E*A^br*»5lftfffcJ:y. 

^ntrti)o c*tic«fey. «fcya*Mi-»nt, « 

[0 1 0 5] MAflll 1 IBtt^^0J(iiS^^9iaK<7>» 

(*3t«s«icfci\-c. B***r*»3iJiE^«fey. » 

[oi 0 6] ItsS^i 2iBK<£^l*tf#3ii i i 
fctf#|z»(*tfflfti:©»«i:#«ILfcffifta)«5lficfc 
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[0107] 1 3 EtE0«HttfII*5 1^b1 2 

^i-»<*tss^o^ii*^T5ci:*<T*#. *yvi*% 

(D»li*m=J:or«*fl!)»li*IRfcPI»a>tt«*»* 
[0 1 0 8] 1**5 i 4lBK0>^P^Iiil^3li frfe 1 3 

an^r^MM aizia«a)iiM**««iii=:ei^r. ^as^ 
ici^*, «fcyK^aEaffiff*5«fctfjs«5tfi*S8« 

MJfc*l*Sl"C*4. 
[0 1 O 9] 1S*^1 5B«0>*W(*»*«1 3^6 1 4 

or SB* y **»>Pi Jc 5 L 

[oiio] m*qn 6E«<©»(*3ta»a«*. «m*« 
[oiii] §s#3Si 7E«a>*si§teiii#*i 6ism<^ 

tilery, lcffl*jMR3l**u Kl**tt«5££3l8i 

T4C 4. *fc* «*a>ta>«fcy^sa)»«t¥- 

[0 112] 8i5K<7)^0J(ilS^3li 7|B8fl) 

»(*3t***icfet^r. fi*S<DJifc4»fc0>*4iMB 
* B 7 -r ;u * co a S I c £ o r »i* £ ffi ft £ <& S m 

vxtt * |S]± £ -t* 4 c t * * o 

[o 1 i 3] 9E«a>»K(«*#*i siemco 
©#K£3ifT-r4o ^juccfcy. «fcy»»j=<»<ttffi 

[0 114] H*3I2 oE«<Bt&*3fc«^&l*W#3ii 



6^&1 9<Dt^-r*L^1 3SlcEKa>»(*2fta*ftf^fct> 
[0 115] 1S*^2 1 EKaftMttlMUIi 6_fr&2 

ooavrtUM aicEKa>»i*3sas«i=a3i^-c". -am. 

*«lcjtoEffift*««*4Xg££&lz*LTl*4o - 

cfcy^ft**»-r*^i:*«-c**. c*u=*y, >>t- 
a t n^-r 4 c t 4 o 

[0 1 1 6] R3Ka2 2E«a>ft«ail|9Rfll'6^&2 

t Jnit «x« ft S 6 rz* L T 
4 e ctiic^y. »(*s*^asT*(Z)S«fl»Si^>ffifta)K 

[0 117] R*fl2 3Ett0«l?JI*»*Jl2 2ES0 

4o 

[0 118] fl|*9[2 4ES0)«91t*Ilf*gn 6^b2 

»»rta)ffiJRfl!)»Hilcflll^6*t4»5IJlffi*IBWr4X 
B*S6l::*L"Cl*4. CtLl^cfcy. 3Stt*fT5 8H*<D 

M»ic«i:r«3i*ffi*«wp-r"4cfc4<w»-e*4. 

«fcyjKL^aMfi«fei;3s«a*s»«r4ci:*< 
■e*4o 

[0 119] ffi*3X2 5EE0)^tti*S2 4EKCD 

[oi 2 o] IS*^2 -6BH4>XHI*R*J9t2 4Ema 

^$i±rt^4o ztti^cty. cfc ysaswi^it. «§l 
aaE*»a-c#4i 

[0121] m*qi2 7CSa>ffHM:ir4t'ai 6^b2 

6(Dt^tt^1 aicEK<0»<**a*ft(Cj3Lxr. 
XgA^6«Ulxa*"t?fl>*xa*1f-f LT^^lH] 

«t*-4. ctti^cfcy. »{*s»^a)»(*a)3E«*2H 
fei±-iz»tOLrfTi\ »«a>tt<6A<fTfc*t4fctf*(c» 

(*tffiftt(D»«i:#)ltLfcffi«0*5lfei:tf#'fflfc* 
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[O 1 2 2] m*3l2 8lHKO^^Iiil^^1 6fr£2 

7<Dt^-r*i3M ac=E«o)»#*a**f-a3^T. 2ju 

[0 12 3] m*T%2 9GS<D%HI*fRX3Sl 6fr&2 

ta:«i:a>»>it*fT^»#(Daia*ii^ci:^* 
ft cfc tfftaaa * c t t* * £ o 

[0 12 4] Sf5fc3l3 OEtfG>»EI*W#JRl 6^b2 
[Hi] *fl6S*5BfflLfcKl <Djll6»>8lcJ:*|»(*3t 

[02] *#w*iiafflL;fc*i (Dmmmniz&zmwiz 

[S3] **W*»fflLfc*2(D*lS»tlll=**»»3E 

[|5] Lfc» 3 ©SElK»tH=J:"*»f** 

[B6] B5±a>Aj&*&G0>*jftf::fcl+£fflSi«5l«3 
[■7] **0^$51fflLfrm4(Dll^^l^^^t»<*3 : £ 

[B9] **M*iBfflLfc«5a)jtJ£^ffllcJ:3)»{*JE 
*K«0)SlJa**-r«i6B-r?fc*. 
[Bi o] *«W*iifflLfc»5CD*lt»HI=cfc*»(* 



[011] *»«*51«Lfc»6©*lS»IH=J:*»# 

[■i2] a*a«i=j:*»i*3ta««a)«!jt«*w'r 
[Bi 3] ttXttwic,fe«i»ft%«ttBa)«iA««^-r 

SBSBT'fcSo 
[Bi 4] S6*a»lcJ:i>j»(*jEJaga(7>^ft»Sia<Z) 

[**o>K9i] 

1 »ft^8SS 

2 *fcl*P— h 

3 ffiftftSI* 
4 

5 £ — r/T— 

6 tilUtilLB 

7. 2 8 ggm^HgP 

8 F^Jf 

9 + Pb1J1 
1 o Hi 

1 i -hft^S 

1 2 TSp^ 

i 3 Afflip 
i 4 aj*i3 >^t 

1 5 tftftftttP 

1 6 »{* 

1 7 toS^M 

1 8 Ml]|S^3t 

1 9 £ftft€l*j*AP 

2 1 H*SJ*# 
2 2 MI±^m3i 
2 3 JPJEffifta 

24 ex h>i/.y >y 

2 5 3f— 

2 6 igt&^E — ^ 

27 =1 

2 9 3fc*>;Ou 

3 0 fi 
3 2 H 
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